J. Ferré, B. Briat, R.H. Petit, R.V. Pisarev, J. Nouet. Stress induced linear dichroism of antiferromagnetic perovskites : KNif3, KCoF3 and RbCoF3. I. -Magnetic origin and evidence for domain twin-walls movements. Journal de Physique, 1976, 37 (5) Abstract. 2014 We report here on the stress induced linear dichroism (LD) of KNiF3, KCoF3 and RbCoF3 above and below their Néel temperature. Above TN we obtain a linear variation of the dichroism with a 001 &#x3E; applied stress S, but below TN we find two different parts for this curve when S increases. Under a small stress (S Scr) the LD increases rapidly and is reversible with S. From these experiments, we infer that there is an easy reversible movement of the domain twin-walls. This is confirmed by the small energy required to obtain a single domain in comparison to the k = 0 magnon energy deduced from Raman experiments. The value of this energy agrees with our recent magnetic circular dichroism studies. For all samples above Scr (S // 001 & # x 3 E ; ) we obtain an untwinned crystal where the spins align along the 001 &#x3E; direction. In agreement with our calculations, no effect is observed for KCoF3 and RbCoF3 under a 011 &#x3E; stress since they have a small 03BB111 magnetostrictive coefficient. Under a high stress (S &#x3E; Scr), the LD increases rapidly with decreasing temperature just below TN. We attribute this dichroism to a pure magnetic origin which is related to the exchange splitting in the ground state, the stress being only used to align the spins along a definite direction.
or in ferromagnets [4, 5] . However the question is still open as to how much of this birefringence has a purely magnetic origin [1, 3, 4] and how much is due to magnetostrictive deformation [2] . In an effort to help clarify this point, we reported in earlier papers [1, 6] In the present paper, we discuss in more detail the variation of this linear dichroism (LD) with stress and temperature in these crystals. We show that the characteristic behaviour observed can be understood in terms of the movement of domain twin-walls under stress to produce a monodomain. A similar process has been previously proposed by us [7] to interpret the magnetic circular dichroism under a magnetic field in KNiF3. The dispersion of the LD with frequency was also studied and is reported in a second paper [8] .
LD is defined as the difference in absorbance for light polarized parallel and perpendicular to the stress direction respectively. The [14] for the 3A2g ~ 'E. transition, leads us to the conclusion that, below TN, the spins in KNiF3 align along the stress direction (S // 00 1 & # x 3 E ; ) . This is in agreement with torque measurements [15] . Our results suggest that the spins also align along the stress direction for S // 0 11 &#x3E;. For KCoF3 a 001 &#x3E; stress aligns the spins along its direction [15] . By LD under stress, we have verified that the same behaviour occurs in RbCoF3 .
We now consider the temperature dependence of the LD. Below TN the amplitude of the LD versus temperature varies approximately as M2. This will be demonstrated in section 2 of our paper [8] . Note that a similar variation has been observed recently in birefringence for the cubic antiferromagnet NiO [16] . From TN up to higher temperatures, as for KNiF3 [1] , the magnetic part of the LD for KCoF3 and RbCoF3 reaches zero very rapidly within about two degrees. By comparison with heat capacity [9, 17] [20] . The origin of the spin-flopping in a cubic antiferromagnet differs markedly from that obtained in a uniaxial one because it is due to a reversible movement of the domain twin-walls. As in NiO [21] we conclude that we have an untwinned crystal for S &#x3E; Scr; the lower part of the curve (S Scr) (Fig. 2) is related to the displacement of thé twin-walls. Other features allow the retention of such a mechanism instead of the rotation of the spins in a single domain :
-The K value deduced from our experiments and calculated from Scr do not agree with the results deduced from Raman scattering experiments for KNiF3 (Table I) . For KCoF3 and RbCoF3 the small value of Scr is not consistent with the rather large k = 0 magnon frequencies (Table I ).
We found a dispersion of the Scr values for different samples.
If we take into account the interaction with an applied stress S (direction cosines yi, Y2, Y3), the free energy per unit volume of the crystal has been defined as [19] :
where Otl, a2, a3 stand for the direction cosines of the magnetization.
Fs comes from the stress effect and FA contains both the magnetoelastic and elastic energy. The expression of the anisotropy coefficient K is given in [19] and the À's are the magnetostrictive coefficients.
Without stress the easy magnetization directions are related to the sign of K. In our case, K is positive and the spins are aligned along the x, y and z four-fold axes of the crystal giving rise three kinds of domains [15] labelled dx, dy and dz. for S // 011 &#x3E; is consistent with the quadratic distortion of the crystal below T (Âloo » Âll, ~0).
In contrast to NiO [21] we had difficulties maintaining untwinned KCoF3 samples after removing the stress. Since the magnetostrictive deformation value is similar and the dimension of the domains is large (about 1 mm) [22] for the two crystals, we conclude that the reversibility of the spin-flopping in KCoF 3 might arise from the high purity of the samples. We have recently demonstrated [7] by the use of magnetic circular dichroism that the magnetic field necessary to flop the spin from the field direction to the plane perpendicular to it is less than 1 This could be due to a larger modification of J for S // 001 ) which is the direction of the superexchange than for S // 011 ). The KNiF3 [23] or RbCoF3 and KCoF3 [9] values of ôJ/ôa lead to a negligible effect at low temperature on single ion transitions compared to those considered here. The last explanation is that at S = 5'cr we have not observed the entire saturation of the LD due to the spin rotation. This would confirm the existence of S-type domains [21] in these perovskites as observed by Lang's method in KCoF3 [22] , a fact consistent with the large attenuation of ultrasound below TN for a stressed crystal, for S &#x3E; Scr. 4 [24] . Thus LD is an interesting and sensitive method to follow twin-wall movements.
The dispersion of the LD versus the light frequency contains also spectroscopic information which has not been discussed here. This will be considered in the second part of our paper [8] 
